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increasing the velocity of the water if the same quantity is to be
pumped, and increasing the loss of head and the power absorbed. It
will be wise, therefore, when arranging for an electric motor to drive
a pump delivering water, as is so frequently necessary in mines,
through a long line of pipe, to allow for a loss of head in a size of pipe
a certain percentage less than that which is actually fixed. The
motor will possibly work a little less efficiently, but the loss in coal
at the generating station will be more than made up by the
lessened repairs bill, and by not having the inconvenience of the
pump breaking down periodically, when large quantities of water
have to be dealt with, and of having to fix a larger motor after a
certain period.
Having obtained the power required for (1) and (2), the efficiency
of the pump must next be taken into consideration. As explained,
the efficiency of the modern centrifugal pump is claimed to be 70 per
cent., and in some forms made by the Worthington Co. it is claimed
to be as high as 86 per cent. The efficiency of the slow-moving ram
pump is not higher than 66f per cent., but that of the modern " Ex-
press " pump, running at the higher speeds mentioned, is claimed to
be as high at 90 per cent. The efficiency of the gearing, whatever it
may be, has also to be taken into account, and then the efficiency of
the motor itself, and the three efficiencies may be multiplied together.
Thus, if we take the efficiency of the pump at 70 per cent., that
of the gearing at 95 per cent., and that of the motor at 85 per
cent., multiplying the three together will give us 56*5, and we
obtain the total power that must be delivered to the electric motor
by multiplying the sum of the powers required by ^7-.    Thus, if
00*0
the power required for the lift of the water through the vertical
height is 10 H.P., and the power absorbed by the friction of the pipes
is 5 H.P., making a total of 15 H.P., the power delivered at the
terminals of the motor, with the above efficiencies, must be
2 6'5 H.P. It is also well to remember another point. In the above
calculation the efficiency of the motor was taken as 85 per cent,
which will be correct for any well-made modern electric motor when
it is new. But if the pumping plant is to be of any service, it will
probably have to work for a number of years, and the efficiency of
all parts will decline. The gearing will probably wear; the pump
valves, where there are any, will wear, and will allow slip of the
water past them; the efficiency of the electric motor will also de-
crease from various causes, particularly if it is of the continuous
current type, and its commutator has to be renewed. It is therefore
wise to consider the efficiencies as rather lower than those given above,
or, in other words, to allow a larger motor. This is a wise rule to
adopt in every case where motors are employed in mining work. It